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The Invention provides a composite polymer electrolyte film and the method making 
secondary polymer lithium battery by this film. The characteristics of composite polymei 
electrolyte film are, the middle film Is mlcroporous barrier and has better mechanidpi 
property and heat stability, the outer film has stronger caking property and lor|| 
conducting capability. The advantages are, good safety, no micro short, stron 
discharging capability in large current, simple mai<[ng method of film and polymer lithlu 
battery, easy to be commercialization. 
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1. n-^m^m^m^^^ i^m^±^^%^» '^^^i^-^ 

CD i^M-^M-h^^MMf^^^-^M^^^; 

(2) ^\^'mmm^^^^^^^'^'^'^'^ 500(X»3 g/mole M.Mc'^^^']&M^ 
^'(iEZ.^M (PVdF), PVdF + l^'^MW (PAN) M-^^> PAN 

(3) i^hg^fi^J^-^i^-feW/^ PVdF+HFP, ^4'HFP i/sMM'My I^^M. 
^26-30 wt. %, ^ CPVdF+HFP, HFP 6<J-^#^^ 26 - 30 wt.%)) 
+ 2-15wt.% PANWm-^^! 

(4) :$'hMM4'^W5-35%e^ AI2O3 ^Si02 56#lW^f^>^fi^^J; 

(5) p^mm^mm'm cpp) m?L^^m^^z:.*^& cpe) m^L^wm pp+pe 

(6) i^FMIi:^m?Ll)c?c?L«» 

CD Jit^^^o^:^ 1 4" (2) 

TI?^N-¥«t»&'J^Si CNNff) ^^j't'* iOA 5 - 35%fitl AlA 
< D B»f-^64jm'#-#l4'fi^#J AI2O3 ^ SiO^rni^B^-^M.^ 15 - 30 wt.% 



1 «f (3) m^^M^^^^ m^^^wM:, -s-a^: 

CO muM^^i ^ (3) m^^^M-^m^m^nm^m^ mM^ 

(3) )tiFig^5^^it^^xfij^^ 1 (5) mm^^p^mmmm. #^ 

(4) 140 ^Ki^AS^'B 20 ^ 

(1) 5it%tJgiEm;4-^n:^tS>tsm^^fe^ij^^2 -1^ (2), ^4 4" (3) 

LiPF6+EC:DMC(l:l)t 

(2) 'J^w^m^2^ (3) ^ 4 "t" C4) ff3ifi^ifi«ia:'^^'^ii3^^^*^ 

^*fi^ lMLiPF6+EC:DMC(i : 1)? 

(3) 5K^^M^i§;^mJSf^Mfiti^MMm^^^m'a^o 
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mE.T5:^m7K^Jmm!fi^M^m%^ cbellcore, usa) i994^^^t 

—n^m.it^M'^W^M^t^M^'^^ (US Patent 52963 18)o mtMmMM 



(PC), mmz.mm ceo mm-^mn^u^^Wi^m^mmmo hfp^s^ 

M^^&0^M^m^25 wt.Yo. ^M.miitmMMnmm'Wm (us Patent 

$196279) frnt^m^mo ■huAm^mn^M^jmmmm, mi^^-m'^ 
hfp ^si^^ 20 wt.%0t, ^^m^^^^m m^mm-^m 

t^M^ (PAN) (USPatent5219679:), M%Z.'^ (PVC) (US Patent 5252413), 
$,imZ^m CPEO) (Solid state Ionics 61(85) 1996) a^l^^^-^^^flMlfe^ 



15'^ A. >500000 g/mole &tl^^iM2:i'M(PVdF), ^ PVdF 

-f-2-15 wt-^/oPANfitfrn-^i^* ^^M^Ii^l^il+10wt.%T^J#lni4'a 
t/ft^^Sfitl^^cjg^ 5 - 35 wt.%o ^ JgiP A 5-35 v.t.%Stj SiO, WL Al^O, 

m^mj^M-m% omm^wmn (pp) WL#^^^z:«'Jt <pe) 

^ 0.005 - 0.05 «7fe. -^ij^^ag.Z^W'^Ji^ig^^^Si^ 

M (PET) mm^^^w^%Mmm.—m^ 0.04 -OAS m^^mm$.. 
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^^^B. ^S»^^Jgbfc^ 15 I 1 fi?jMlilKN-¥*PtfcB§-;^§i (NMP) ^ 
lamPVdF+HFP, ^4'HFP6<J'^S/^26-30wt.%, ^ CPVdF+HFP, 

HFP S^^Sy^ 26 - 30 wt.%) + 2 - i5wt,% PAN 6^]M-^tlit^TWJo mjB^^ 

M'^t/'t'inA 5-35 wt.% S^j Sio, m Ai^Oj^-Mim^^MM^^WMm^^ 

mmm. mi^^w^M^M-Mi^ omm^MnM cpp) 'mmmMwzsm 
(PE) m^^^pp+PE^^'^^L^^^^^' ^i&fi«j^NW^?LPiMiii_. 

^itfc^+^-^m'^^^iiA^^^M^n lMLiPF6+EC:DMC(l:l), gp^^^-^^-^ 

mU'. 72 wt.% LiCoOa (LiMn^O^, LiNiOj s^^'&^M^A^'l^'^tf)* 8 wt% 
PVdP ^ PVdF+HFP fliie^^^J, 2 wt.% 18 wt.% m 3>?MP 

sKMUmf iJ^±^^65^#. 0.02 Ai m-#J^j*i^:$*J 

0.05^^&^^?LAl'i^ScAlP^fi^Mi!j. ^^®CMJ¥Jg— IS^ 0.1-0.2 «7feo ^60 

-I50§^^"f^'^> '^NMPggWM:^o ^j^TOM%M^>T-o 

85wt%:^S» 8wt.%PVdF^PVdF+HFPf!!^^fi^^lflI, 2 wt.% 

15 wt.% fttF NMP mMmmu^i^^j^^^* ^'^Wi^wB.pQ 
0.02 ^^6*1 cu m—mM J¥j^^ 0.05 cu cu 6«3 o i^m. 
mm-^^ 0.06 -0.20 m^o ^6Q-i5om^mT=^^, ^m'^mpmnrnM^^o 

ill, ^M?t?i^¥^l^2^ll'^'^^ loWI'o limM^^ft60jKT*3£^:^30 

LiPF6+EC:DMC(i:i), m^^^M^ i^^mm. 
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mm. tL:s:^M.f-„= 

Wi^mMmm.-^m^'^=^^^^ ^mWM^ lMLiPF6+EC:DMC(l:l), IE 

Mt^'itM^ Licoo^, ^wmmum^ mcmb25-28 cmm/j^^^s)- 5 M- 

LiCoOz : MCMB25-28 = 2 i 1 (Sfi) 
jE^IPJg: 0.20mm (-a^^^^AlP^) 
0.20mm (^^^%:^Cu peg) 
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%^mM^'. 0.06mm(#^|!!lPVcff'lt?Ll^: 0.02mm; PP m?LM: 0.02nim) 
^%#jhfeJEi 4.2 V 
jgC%mih%m: 2.8 V 
0.4A 

|S:fe%^^s 0.4 A 

BmM^^M • 0.08 A (O.IC), 0.4 A (0.5C), 0.8 A (IC), 1.6 A (2C) 
imMMi 880mAli(0.5C) 

^l5mxm^^M'^^'^=f^^<' ^MWMm lMLiPFe+EC:DMC(l:l), IE 
a^&tlM^^ LiCoOj, :^mJi#i^M^ MCMB25-28 CM/h^:^S)» 5 >t 

LiCoOa: MCMB25-28 ^2:1 (Sfi) 
lEl&TO : O.lSmia Al PH) 

0.19mm C^^^fei^Cup^) 
^-^MffS: 0.06mm (#.i!lPVdFm?LIK: 0.02mm; PP^?L^: 0.02mm) 
%*«it*.JE: 4.2 V 
j^%#ih%J£: 2.5 V 

0.25 A ■ . 

: 0.25A 

1015mAh{0.25C) 

3 

'^ffi:^mBg^v^B ^'fi^ja-^m^tfM* ^M:^:^0J:;^^c 'f'^tiS:^^^ 

lMLiPF6+EC:DMC(l:l), IE 

i^'^i^^JE^ LiCoOi, MCMB25-28 cm^yh^t^M)- 5Jt 

LiCoOa : MCMB25-28 = 2 : 1 (SS) 



iEmm&'. 0.15mm i^i^m^u Aim) 
^mmMi 0.16mm mmm^ucum) 

M.^mJ^M: 0.06 mm (#■«!{ PVdF^tJLm-. 0.02mm; PP m?LB: 0.02mm) 
%^^±^&s 4.2V 
|[§:%#ih*ffi: 2.5 V 
%^^Ms 0,2 A 
: 0.2A 

*?tk^S: 1100mAh(0.2C) 

:^mmn»t^^'^^mM^^o ^mmMm lMLiPFe+EC:DMC(l:l), JE 

LiCoOz: MCMB25-28. = 2 1 CltAy). .. 
JE^mm-. 0.15xmn(^3g^*mAim) 
0,16xmai^^mM^UCam) 
M,-^MmM'. 0.06mm(#-MPVdFlt?LMj 0,02mm; PP »IJ^: 0.02mm) 
4.2 V 

■ J^*.^lh*.H: 2.5 V 

y^^^W. : 0.2 A 
^^^m-. 0J2A 

1080mAh(0.2C) 
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